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Epitome 
(57) [Abstract] 

[Technical problem] Prevent that a refrigerant mixes and the concentration of a lubricating oil 
falls into the lubricating oil of the compressor used for the refrigerating cycle of refrigeration and 

an air conditioner. 

[Means for Solution] The heater 12 which is formed in said compressor and heats this 
compressor in the refrigeration and the air conditioner which has the refrigerating cycle by which 
sequential connection was made in the compressor, the un-using side heat exchanger, the 
decompression device, and the use side heat exchanger. It prevents that control said heater by 
the control means 30 based on the detection temperature of the temperature sensor 1 1 which 
detects the temperature of this compressor, the regurgitation gas condensation temperature 
sensor 28 which detects the condensation temperature of the regurgitation gas from this 
compressor, and a this temperature sensor and a regurgitation gas condensation temperature 
sensor, maintain the temperature of the lubricating oil after starting in a compressor to 
temperature higher than regurgitation gas condensation temperature, and a refrigerant mixes in 
the lubricating oil in a compressor. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The refrigeration and the air conditioner which has the refrigerating cycle by which 
sequential connection was made in the compressor and un-using side heat exchanger which are 
characterized by providing the following, the decompression device, and the use side heat 
exchanger The heater which is formed in said compressor and heats this compressor The 
temperature sensor which detects the temperature of this compressor The regurgitation gas 
condensation temperature sensor which detects the condensation temperature of the 
regurgitation gas from this compressor The control means which controls said heater to be 
based on the detection temperature of this temperature sensor and a regurgitation gas 
condensation temperature sensor, and to maintain the temperature of the lubricating oil after 
starting in a compressor to temperature higher than regurgitation gas condensation temperature 
[Claim 2] The refrigeration and the air conditioner which has the refrigerating cycle by which 
sequential connection was made in the compressor and un-using side heat exchanger which are 
characterized by providing the following, the decompression device, and the use side heat 
exchanger The heater which is formed in said compressor and heats this compressor The 
temperature sensor which detects the temperature of this compressor The regurgitation gas 
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condensation temperature^Wsor which detects the condensation teW|Rrature of the 
regurgitation gas from this compressor The control means which controls the capacity of this 
compressor to be based on the detection temperature of this temperature sensor and a 
regurgitation gas condensation temperature sensor, and to maintain the temperature of the 
lubricating oil after starting in a compressor to temperature higher than regurgitation gas 
condensation temperature 

[Claim 3] The refrigeration and the air conditioner characterized by having the control means 
which controls the capacity of this compressor to be based on the detection temperature of said 
temperature sensor and a regurgitation gas condensation temperature sensor, and to maintain 
the temperature of the lubricating oil after starting in a compressor to temperature higher than 
regurgitation gas condensation temperature in refrigeration and an air conditioner according to 
claim 1. 

[Claim 4] The refrigeration and the air conditioner according to claim 1 to 3 characterized by 
forming the heat insulating material which keeps this compressor warm in the perimeter of said 
compressor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigeration and the air conditioner which 
maintained especially the temperature of the lubricating oil of a compressor more highly than the 
condensation temperature of regurgitation gas about the refrigeration and the air conditioner 
which has the refrigerating cycle by which sequential connection was made in the compressor, 
the un-using side heat exchanger, the decompression device, and the use side heat exchanger. 
[0002] 

[Description of the Prior Art] Although an example of a Prior art was a sealing form compressor 
like the publication to JP.5-53953,A, and it was the thing of suitable structure to refuel bearing 
of revolution scrolling while processing the thrust force generated in scrolling in the structure 
used as the low-pressure inlet pressure in a well-closed container, in such a conventional 
example, the consideration to lubricity by the temperature of the lubricating oil in the 
compressor after compressor starting, viscosity, etc. was not made. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when the lubricating oil temperature 
supplied to the internal device in which the lubrication of a compressor is required becomes low, 
the refrigerant of regurgitation gas reduces the viscosity of penetration and a lubricating oil to a 
lubricating oil, as a result reduces the lubricity of the interior device of a compressor, and 
becomes overheating of an internal device, and the cause of wear from the condensation 
temperature of the regurgitation gas after starting initiation of a compressor. 
[0004] This invention solves the above troubles, it is made for neither the internal device of a 
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compressor nor the lubricl^^oil temperature in an oil sump to fall, IBFit secures lubricity from 
Tc after starting initiation of a compressor (regurgitation gas condensation temperature is meant 
and it may abbreviate to Tc hereafter), and aims at offering the refrigeration and the air 
conditioner which raises dependability. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of 
the 1st of this application In the refrigeration and the air conditioner which has the refrigerating 
cycle by which sequential connection was made in the compressor, the un-using side heat 
exchanger, the decompression device, and the use side heat exchanger The heater which is 
formed in said compressor and heats this compressor, and the temperature sensor which 
detects the temperature of this compressor, The regurgitation gas condensation temperature 
sensor which detects the condensation temperature of the regurgitation gas from this 
compressor, It is based on the detection temperature of this temperature sensor and a 
regurgitation gas condensation temperature sensor, and is characterized by having the control 
means which controls said heater to maintain the temperature of the lubricating oil after starting 
in a compressor to temperature higher than regurgitation gas condensation temperature. 
[0006] In the refrigeration and the air conditioner which has the refrigerating cycle by which 
sequential connection of the invention of the 2nd of this application was made in the 
compressor, the un-using side heat exchanger, the decompression device, and the use side heat 
exchanger The heater which is formed in said compressor and heats this compressor, and the 
temperature sensor which detects the temperature of this compressor, The regurgitation gas 
condensation temperature sensor which detects the condensation temperature of the 
regurgitation gas from this compressor, It is based on the detection temperature of this 
temperature sensor and a regurgitation gas condensation temperature sensor, and is 
characterized by having the control means which controls the capacity of this compressor to 
maintain the temperature of the lubricating oil after starting in a compressor to temperature 
higher than regurgitation gas condensation temperature. 

[0007] In the refrigeration and the air conditioner in the 1st invention, invention of the 3rd of this 
application is based on the detection temperature of said temperature sensor and a regurgitation 
gas condensation temperature sensor, and is characterized by having the control means which 
controls the capacity of this compressor to maintain the temperature of the lubricating oil after 
starting in a compressor to temperature higher than regurgitation gas condensation temperature. 

[0008] Invention of the 4th of this application is characterized by forming the heat insulating 
material which keeps this compressor warm in the perimeter of said compressor in either the 1st 
thru/or 3. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of the air conditioner using a scrolling 
compressor explains 1 operation gestalt of this invention with reference to drawi ng 1 - drawing 
3 . 

[0010] In drawing, a compressor 1 has casing 2, the crankshaft 8 grade supported by the roller 
bearing 6 for transmitting the driving force of the scrolling compression device section 5, a motor 
9, and this motor to the compression device section 5 and the lower-shaft carrier 7 free 
[ rotation ] is built in in this casing, and the lubrication oil sump 10 is formed in the lower part of 
casing. Moreover, a suction pipe 3 and a discharge tube 4 are fixed to casing 2, the temperature 
sensor 1 1 of a compressor is formed in the upper part of casing 2, and the upper part and the 
lower part of a casing periphery are looped around the heater 12. 

[0011] Next, the example of the air conditioner which carries the above compressors 1 is 
explained. After starting of a compressor 1, after a refrigerant is entered and compressed into 
the compression space of the compression device section 5 from a suction pipe 3, touches the 
lubrication oil sump 10 through the gap of casing 2 wall and the stator periphery of a motor 9 and 
carries out heat exchange to the lubricating oil. it passes along between Rota of a motor, and a 
stator, and is breathed out from a discharge tube 4. 

[0012] It passes along a four way valve 20 and the outdoor un-using side heat exchanger 21, and 
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is cooled with air by the f^ll^ who drives by the motor 26, the refri^ll^t breathed out from 
the discharge tube 4 is sent to the expansion valve 22 which is a decompression device, and the 
indoor use side heat exchanger 23, and heat exchange is carried out to the indoor air ventilated 
by the indoor fan 25 who drives by the motor 24 there. A refrigerant returns to the suction pipe 
3 of a compressor through a four way valve 20 after that. 

[0013] Next, change by the elapsed time of the oil temperature (an oil temperature 1, oil 
temperature 2) of the lubrication oil sump 10 is indicated to be Tc (regurgitation gas 
condensation temperature) to drawin g 2 . In the usual case which does not especially carry out 
temperature control of an oil temperature etc., in the time amount tO in front of starting of a 
compressor 1, the oil temperature of an oil sump 10 is an elevated temperature from Tc, but to a 
certain time amount t1 (for example, about 20 minutes), an oil temperature descends, rises after 
that and is in the inclination stabilized in time amount t3. On the other hand, immediately after 
starting, it goes abruptly up, a temperature rise becomes loose after that, and Tc (regurgitation 
gas condensation temperature) is in the inclination stabilized in time amount t2. 
[0014] That is, since the regurgitation gas temperature in a compressor 1 is lower than the 
temperature of casing 2 wall, a motor 9, a crankshaft 8, and oil sump 10 grade, regurgitation gas 
will take heat until it comes out of a discharge tube 4 from compression space 5, and an oil 
temperature shows the above downward inclinations, until Tc is stabilized from immediately after 
starting. When incubation until just before starting in an oil sump 10 is inadequate, like an oil 
temperature 1, an oil temperature turns into low temperature from Tc (condensation 
temperature of regurgitation gas), the refrigerant which is regurgitation gas condenses, and the 
refrigerant is mixed with a lubricating oil, makes the viscosity of an oil fall, reduces the 
lubrication of the compression space 5 in a compressor 1, roller bearing 6, the lower-shaft 
carrier 7, and crankshaft 8 grade, and causes sliding section overheating and wear. 
[0015] In this invention, in order to prevent the above lubrication falls, oil-temperature control is 
made. With this operation gestalt, by the control section 30, at a heater 12, heating control is 
carried out, a lubricating oil is changed like the oil temperature 2 of draw ing 2 , and an oil 
temperature is maintained to temperature higher than Tc. An example of control for that is made 
as follows. A temperature sensor 1 1 is formed in a compressor, and a pressure sensor 28 is 
formed in a discharge tube 4, and condensation temperature is converted from the detection 
discharge pressure by this pressure sensor 28. An oil temperature and regurgitation gas pressure 
are detected by sensors 1 1 and 28 with a fixed time interval from immediately after [ tO ] 
starting, and the detection signal is inputted into the comparator circuit 31 of a control section 
30. In that case, the signal equivalent to the regurgitation gas condensation temperature 
converted from the discharge pressure is inputted into a comparator circuit. The comparison of 
an oil temperature and Tc is performed, when the difference is smaller than the predetermined 
value in each time amount, the signal of heater 120N is taken out with a comparator circuit 31 
from a control section 30, and heating at a heater is performed in it. Moreover, when said 
difference consists of a predetermined value size conversely, the signal of Heater OFF is 
outputted and heating at a heater is not performed. Subsequent control may be continued 
although such control is performed to the minimum anticipation time amount t1 of an oil 
temperature. Since an oil temperature and regurgitation gas condensation temperature are 
detected and heating control of the oil temperature is carried out based on the detection result 
according to this operation gestalt as mentioned above, an oil temperature can always be 
maintained more than regurgitation gas condensation temperature, and it can prevent that a 
refrigerant mixes in a lubricating oil. 

[0016] (Operation gestalt 2) The 2nd operation gestalt of this invention is explained with 
reference to drawin g 3 . and 4 and 5 below. With this operation gestalt, the perimeter of a 
compressor 1 is looped around heat insulating material 13, like said operation gestalt, at intervals 
of a fixed short time, an oil temperature and the discharge-pressure condensation temperature 
Tc 1 are detected by sensors 1 1 and 28, and both temperature is measured by the comparator 
circuit 31. And with this operation gestalt, when the compared temperature gradient is smaller 
than a predetermined value, the rotational frequency of a compressor is changed through an 
inverter circuit by the control section 30, and it reduces, the capacity, i.e., the discharge 
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quantity, of a compressor.^fcequently. regurgitation gas condensa^lfcemperature can be 

changed like Tel of drawing 4 . an oil temperature can be maintained more than regurgitation gas 
condensation temperature, and mixing into the oil of a refrigerant can be prevented 
[0017] (Operation gestait 3) With this operation gestalt, like drawing 5 , a compressor 1 is 
warmed at a heater 12, it is kept warm with heat insulating material 13, and mixing into the oil of 
a refi-igerant is prevented by combining the heating control at the heater in said operation 
gestalten 1 and 2, and capacity control of a compressor. In addition, in the case of this operation 
gestalt, heat insulating material may be omitted. 

[0018] Although it is prepared in the upper part and the lower part of a casing periphery and a 
temperature sensor 1 1 is formed in the upper part of casing, a heater 12 may form these heaters 
and a temperature sensor the interior and near [ its ] the oil sump 10, and the sensor which 
detects regurgitation gas condensation temperature is formed in a use side heat exchanger and 
you may make it replace with a discharge-pressure sensor and regurgitation gas condensation 
temperature detect it directly with each above operation gestalt. Moreover, this invention can be 
carried out also not only as an air conditioner but as a refrigerator, and rotary compressors 
other than a scrolling compressor can be used for it as a compressor 
[0019] 

[Effect of the Invention] As explained above, according to this invention, by performing heating 
control of the oil temperature in a compressor, or capacity control of a compressor, an oil 
temperature can always be maintained more than regurgitation gas temperature, mixing into the 
oil of a refrigerant can be prevented, and abnormality overheating by the poor lubrication inside a 
compressor, anomalous attrition, etc. can be prevented. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] Drawing showing the structure of the compressor section of 1 operation gestalt 
concerning this invention 

[ Drawing 2] Drawing showing the relation between the time amount progress at the time of 
compressor operation, regurgitation gas condensation temperature, and lubricating oil 
temperature 

[DrawingJ] The schematic diagram of the air conditioner of 1 operation gestalt concerning this 
invention concerning this invention 

[DrawingJl Drawing showing the relation between the time amount progress at the time of 
compressor operation of the 2nd operation gestalt concerning this invention, regurgitation gas 
condensation temperature, and lubricating oil temperature 

[Drawing 5 ] Drawing showing the structure of the compressor section of the 2nd operation 
gestalt concerning this invention 

[Drawing 6 ] Drawing showing the structure of the compressor section of the 3rd operation 
gestalt concerning this invention 
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[Description of Notations] 

I — Compressor 2 — Casing 
3 — Suction pipe 4 — Discharge tube 
5 — Compression space 6 ~ Roller bearing 
7 — Lower-shaft carrier 8 ~ Crankshaft 
9 — Motor 10 ~ Oil sump 

I I — Compressor thermo sensor 12 — Heater 
13 ~ Heat insulating material 28 — Discharge-pressure sensor 
30 — Control section 31 ~ Comparator circuit 



[Translation done.] ' ~ 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

pricis jy.'"""'"' '"'""''"^ ^-fl^-t the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 

[QLaMngll 




I -mm 

3: SAW 

II :EilS4ttilS 
12: fc-^ 



[ Drawing 21 




[Drawing 3] 
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[Drawing 4] 
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[Diayying 5] 
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[Drawing 6] 
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